Mechanical responses and integrin associated protein expression by human ankle chondrocytes.
Metabolic, biochemical and biomechanical differences between ankle and knee joint cartilage and chondrocytes including resistance to the effects of catabolic cytokines and fibronectin fragments may be relevant to differences in prevalence of OA in these joints. Although there is increasing information available on how chondrocytes from knee and hip joint cartilage recognise and respond to mechanical stimuli, knowledge of mechanotransduction in ankle joint chondrocytes is limited. This study was undertaken to (i) establish whether the response of normal ankle joint derived chondrocytes to mechanical stimulation in vitro was similar to that of normal and osteoarthritic knee joint derived chondrocytes and (ii) to investigate whether these chondrocytes showed differences in expression of integrin associated regulatory and signalling molecules. Unlike normal knee joint chondrocytes, ankle joint chondrocytes did not show an increase in relative levels of aggrecan mRNA when mechanically stimulated. No obvious change in protein tyrosine phosphorylation was seen in ankle chondrocytes subsequent to mechanical stimulation but these cells expressed elevated levels of tyrosine phosphorylated proteins at rest when compared to normal knee joint chondrocytes. Ankle joint chondrocytes showed an increase in protein kinase B phosphorylation following 1 min 0.33 Hz stimulation which was inhibited by the presence of antibodies to alpha5beta1 integrin. Ankle joint chondrocytes appeared to show significant differences in levels of the integrin-associated proteins CD98, CD147 and galectin 3, PKCgamma and differences in responses to glutamate were seen. Chondrocytes from ankle and knee joint cartilage respond differently to 0.33 Hz mechanical stimulation. This may be related to modified integrin-dependent mechanotransduction as a result of changes in expression of integrin regulatory molecules such as CD98 or differential expression and function of downstream components of the mechanotransduction pathway such as PKC or NMDA receptors.